Cognition and the Take-Up of Subsidized Drug Benefits by Medicare Beneficiaries by Kuye, Ifedayo
Cognition and the Take-Up of Subsidized
Drug Benefits by Medicare Beneficiaries
The Harvard community has made this
article openly available.  Please share  how
this access benefits you. Your story matters
Citation Kuye, Ifedayo. 2016. Cognition and the Take-Up of Subsidized Drug
Benefits by Medicare Beneficiaries. Doctoral dissertation, Harvard
Medical School.
Citable link http://nrs.harvard.edu/urn-3:HUL.InstRepos:27007735
Terms of Use This article was downloaded from Harvard University’s DASH
repository, and is made available under the terms and conditions






KDV EHHQ ORZ GHVSLWH WKH DWWUDFWLYH GUXJ FRYHUDJH LW RIIHUV DW QR FRVW WR EHQHILFLDULHV DQG
RXWUHDFKHIIRUWVE\WKH6RFLDO6HFXULW\$GPLQLVWUDWLRQ
2EMHFWLYH7RH[DPLQHWKHUROHRIEHQHILFLDULHV·FRJQLWLYHDELOLWLHVLQH[SODLQLQJWKLVSX]]OH
'HVLJQ DQG 6HWWLQJ$QDO\VLV RI VXUYH\ GDWD IURP WKH QDWLRQDOO\ UHSUHVHQWDWLYH +HDOWK DQG
5HWLUHPHQW6WXG\
3DUWLFLSDQWV (OGHUO\ 0HGLFDUH EHQHILFLDULHV ZKR ZHUH OLNHO\ HOLJLEOH IRU WKH /,6 H[FOXGLQJ
0HGLFDLGDQG6XSSOHPHQWDO6HFXULW\,QFRPHUHFLSLHQWVZKRDXWRPDWLFDOO\UHFHLYHWKHVXEVLG\
ZLWKRXWDSSO\LQJ
0DLQ2XWFRPHV DQG0HDVXUHV8VLQJ VXUYH\ DVVHVVPHQWV RI FRJQLWLRQ DQG QXPHUDF\ IURP
 ZH H[DPLQHG KRZ FRJQLWLYH DELOLWLHV ZHUH DVVRFLDWHG ZLWK VHOIUHSRUWHG 3DUW '
HQUROOPHQWDZDUHQHVVRIWKH/,6DQGDSSOLFDWLRQIRUWKH/,6:HDOVRFRPSDUHGRXWRISRFNHW
GUXJ VSHQGLQJ DQG SUHPLXP FRVWV EHWZHHQ /,6HOLJLEOH EHQHILFLDULHV ZKR GLG DQG GLG QRW
UHSRUW UHFHLSW RI WKH /,6   $QDO\VHV ZHUH DGMXVWHG IRU VRFLRGHPRJUDSKLF FKDUDFWHULVWLFV
KRXVHKROGLQFRPHDQGDVVHWVKHDOWKVWDWXVDQGSUHVHQFHRIFKURQLFFRQGLWLRQV
5HVXOWV&RPSDUHGZLWK/,6HOLJLEOHEHQHILFLDULHV LQWKHWRSTXDUWLOHRIFRJQLWLRQ WKRVH LQWKH
ERWWRPTXDUWLOHZHUHVLJQLILFDQWO\ OHVVOLNHO\WRUHSRUW3DUW'HQUROOPHQWDGMXVWHGUDWH
YV 3 /,6DZDUHQHVV YV 3  DQG/,6 DSSOLFDWLRQ YV
3 /RZHUQXPHUDF\ZDVDOVRDVVRFLDWHGZLWK ORZHU UDWHVRI3DUW'HQUROOPHQW
3  DQG /,6 DSSOLFDWLRQ 3   5HSRUWHG UHFHLSW RI WKH /,6 ZDV DVVRFLDWHG ZLWK
VLJQLILFDQWO\ ORZHU DQQXDO RXWRISRFNHW GUXJ VSHQGLQJ DGMXVWHG PHDQ GLIIHUHQFH í
3 DQGSUHPLXPFRVWVí3 
&RQFOXVLRQV DQG5HOHYDQFH$PRQJ0HGLFDUHEHQHILFLDULHV OLNHO\HOLJLEOH IRU WKH3DUW'/,6
SRRUHU FRJQLWLRQ DQG QXPHUDF\ ZHUH DVVRFLDWHG ZLWK ORZHU UHSRUWHG WDNHXS  &XUUHQW
HGXFDWLRQDO DQG RXWUHDFK HIIRUWV HQFRXUDJLQJ /,6 DSSOLFDWLRQV PD\ QRW EH VXIILFLHQW IRU
















































0RGHUQL]DWLRQ$FWRIZLWKFRYHUDJH ILUVWEHJLQQLQJ LQ -DQXDU\  ,WRIIHUV0HGLFDUH
EHQHILFLDULHV DFFHVV WR SUHVFULSWLRQ GUXJ LQVXUDQFH WKURXJK SULYDWH SODQV WKDW KDYH EHHQ
DSSURYHGE\WKHJRYHUQPHQW0HGLFDUH3DUW'HQUROOHHVZLWKOLPLWHGLQFRPHDQGUHVRXUFHVFDQ
TXDOLI\ IRU D ORZLQFRPH VXEVLG\ /,6 WKDW SURYLGHVSUHPLXPDQG FRVWVKDULQJ DVVLVWDQFH WR
UHGXFH RXWRISRFNHW FRVWV IRU SUHVFULSWLRQ GUXJV  0HGLFDUH EHQHILFLDULHV ZKR DOVR UHFHLYH
0HGLFDLG0HGLFDUH 6DYLQJV 3URJUDP 063 RU 6XSSOHPHQWDO 6HFXULW\ ,QFRPH 66, EHQHILWV
DXWRPDWLFDOO\ UHFHLYH WKH /,6  2WKHUV PXVW DSSO\ DQG PHHW VSHFLILF LQFRPH DQG UHVRXUFH
UHTXLUHPHQWVWRTXDOLI\
 7DNH XS RI 0HGLFDUH 3DUW ' KDV EHHQ KLJK  2QO\  RI VHQLRU FLWL]HQV ODFNHG









'XUX DQG FROOHDJXHV IRXQG WKDW /,6 HQUROOPHQW ZDV DVVRFLDWHG ZLWK D KLJKHU OLNHOLKRRG RI
FORSLGRJUHO DGKHUHQFH DIWHU VWHQW SODFHPHQW ZKHQ FRPSDUHG WR D SURSHQVLW\ VFRUHPDWFKHG
JURXSWKDWZDVHOLJLEOHEXWGLGQRWHQUROOLQWKH/,62WKHUVWXGLHVKDYHGRFXPHQWHGORZHU
UDWHVRIFRVWUHODWHGQRQDGKHUHQFHDPRQJ3DUW'HQUROOHHVHQUROOHGLQ WKH/,6SURJUDP





EHFDXVH LWSURYLGHV LQIRUPDWLRQRQWKHDGPLQLVWUDWLRQRIWKH3DUW'SURJUDP,QDGGLWLRQ WKH
 
PDQDJHG FRPSHWLWLRQ IUDPHZRUN RI WKH 3DUW ' SURJUDP LV WKH EDVLV RI WKH KHDOWK LQVXUDQFH
H[FKDQJHV WKDW DUH SDUW RI WKH 3DWLHQW 3URWHFWLRQ DQG $IIRUGDEOH &DUH $FW RI   7KLV
IUDPHZRUN UHOLHV RQ FRQVXPHUV WR PDNH HIILFLHQW GHFLVLRQV DERXW HQUROOPHQW LQ SODQV DQG




5HFHQW VWXGLHVKDYHTXHVWLRQHGZKHWKHU FRQVXPHUVKDYH WKHDFXLW\ WRPDNHGHFLVLRQV
WKDWZRXOGPDNHKHDOWK LQVXUDQFHPDUNHWVPRUH HIILFLHQW 2IWHQ FRQVXPHUVGRQRW HQUROO LQ
SODQVZKHQLWLVLQWKHLUEHVWLQWHUHVWWRHQUROO0F)DGGHQDQGFROOHDJXHVXQGHUWRRNDVXUYH\RI
ROGHU$PHULFDQVH[DPLQLQJWKHLUGHFLVLRQWRHQUROOLQ0HGLFDUH3DUW'SODQV7KH\IRXQGWKDW
 RI LQGLYLGXDOV IDLOHG WR HQUROO LQ 3DUW ' SODQV LQ FRQWUDGLFWLRQ WR WKHLU LPPHGLDWH VHOI
LQWHUHVW JLYHQ WKHLU KLJK SKDUPDF\ ELOOV 6LQDLNR DQG FROOHDJXHV FRQGXFWHG D VXUYH\ RI
HQUROOHHV LQ RQH XQVXEVLGL]HG SODQ RIIHUHG WKURXJK WKH 0DVVDFKXVHWWV KHDOWK LQVXUDQFH
H[FKDQJH7KH\IRXQGWKDWRIUHVSRQGHQWVUHSRUWHGLQFRPHVWKDWZRXOGKDYHPDGHWKHP




:KHQFRQVXPHUVGRFKRRVHWRHQUROO LQLQVXUDQFHSODQV WKH\GRQRWDOZD\VVHOHFW WKH
SODQVWKDWDUHWKHPRVWDOLJQHGZLWKWKHLUEHVWLQWHUHVW6LQDLNRDQG+LUWKH[DPLQHGHPSOR\HH
SODQFKRLFHVDPRQJSODQVRIIHUHGE\HPSOR\HUZKHQRQHRI WKHSODQVZDVGRPLQDWHG 7KH\
IRXQG GXULQJ WKHLU VWXG\ SHULRG WKDW RQHWKLUG RI ZRUNHUV ZHUH HQUROOHG LQ WKH GRPLQDWHG
SODQ(ULFVRQDQGFROOHDJXHVH[DPLQHGLQGLYLGXDOVZKRSXUFKDVHGXQVXEVLGL]HGLQVXUDQFH
WKURXJK WKH0DVVDFKXVHWWVKHDOWK LQVXUDQFH H[FKDQJH IURP WR  WKH\ IRXQG WKDW WKH
PDMRULW\ RI HQUROOHHV FKRVH WKH OHDVW JHQHURXV SODQ  7KH\ K\SRWKHVL]HG WKDW PDQ\ ZHUH
IROORZLQJ D ´FKRRVH WKH FKHDSHVW SODQµ KHXULVWLF UDWKHU WKDQ FRPSDULQJ WKH SODQV WR WKHLU
VSHFLILFVLWXDWLRQV5HLGDQGFROOHDJXHVSHUIRUPHGDQDWLRQZLGHFURVVVHFWLRQDODQDO\VLVRI
EHQHILFLDULHVHQUROOLQJLQ0HGLFDUH$GYDQWDJHSODQVIRUWKHILUVWWLPHLQ7KH\IRXQGWKDW





VXERSWLPDO GHFLVLRQPDNLQJ  $EDOXFN DQG *UXEHU H[DPLQHG FODLPV GDWD IURP :ROWHUV
.OXZHU ZKLFK UHSUHVHQWV  RI SUHVFULSWLRQ GUXJ FODLPV ILOHG LQ WKH 8QLWHG 6WDWHV  7KH\
PDWFKHG WKHVH FODLPV WR 3DUW ' SODQ VHOHFWLRQV DQG IRXQG WKDW FRQVXPHUV H[KLELWHG PDQ\








WKH0HGLFDUH DGPLQLVWUDWLRQ  =KRX DQG =KDQJ H[DPLQLQJ 3DUW' SODQ VHOHFWLRQ LQ 
IRXQG WKDW RQO\  RI EHQHILFLDULHV FKRVH WKH FKHDSHVW SODQ H[SRVW  &RQVXPHUV ZHUH
VSHQGLQJRQDYHUDJHPRUHDQQXDOO\WKDQLIWKH\KDGSXUFKDVHGWKHSODQWKDWZRXOGKDYH
EHHQWKHFKHDSHVWJLYHQWKHLUFRQVXPSWLRQ
6RPH UHVHDUFK KDV VKRZQ WKDW EDG GHFLVLRQPDNLQJ LPSURYHV RYHU WLPH RU ZKHQ




DQGKLV FROOHDJXHV IRXQG WKDWZKHQFRQVXPHUV UHFHLYHGSHUVRQDOL]HG FRVW LQIRUPDWLRQ LQ WKH
PDLOWKH\ZHUHPRUHOLNHO\WRVZLWFKWRORZHUFRVWSODQV(YHQWKRXJKWKLVLQIRUPDWLRQFRXOG
KDYHEHHQHDVLO\REWDLQHGRQWKH0HGLFDUHSODQILQGHUZHEVLWH
%URDGO\ WKHUH DUH WZRPDLQ UHDVRQVZK\ SHRSOHPDNH LQHIILFLHQW GHFLVLRQV LQ KHDOWK







ZRUVH QR GHFLVLRQ DW DOO   5HVHDUFKHUV KDYH IRXQG WKDW ODUJH FKRLFH VHWV FDQ OHDG WR
GLVVDWLVIDFWLRQDPRQJLQVXUDQFHSXUFKDVHUV %XQGRUIDQG6]UHNUDQGRPO\DVVLJQHGSHRSOHWR
FKRRVH EHWZHHQ SUHVFULSWLRQ GUXJ SODQV ZLWK FKRLFH VHW VL]HV YDU\LQJ IURP WZR WR 
5HVSRQGHQWVZHUHFKRRVLQJEHWZHHQRSWLRQVLQZKLFKQRQHRIWKHSODQVZHUHFOHDUO\VXSHULRU




ORZHU IXWXUH FRVW HYHQ ZKHQ SURYLGHG FRPSOHWH LQIRUPDWLRQ RQ H[SHFWHG IXWXUH KHDOWKFDUH
H[SHQGLWXUHV  %H\RQG H[SHULPHQWV VWXGLHV RI GHFLVLRQPDNLQJ KDYH VKRZQ WKDW
LQFUHDVLQJWKHQXPEHURSWLRQUHVXOWVLQSRRURXWFRPHVIRUFRQVXPHUV6LQDLNRDQGFROOHDJXHV
FRQGXFWHGDVXUYH\RIHQUROOHHV LQDSODQRIIHUHGWKURXJKWKH0DVVDFKXVHWWVKHDOWK LQVXUDQFH










DQG LQFOXGHV PHPRU\ YHUEDO DELOLW\ DQG VSDWLDO DELOLW\   5HVHDUFK HYLGHQFH VKRZV WKDW
ORZHUFRJQLWLRQFDQOHDGWRSRRUGHFLVLRQPDNLQJLQWKHKHDOWKLQVXUDQFHPDUNHW:LQWHUDQG
FROOHDJXHV SHUIRUPHG D VXUYH\ RI WKH 0HGLFDUH SRSXODWLRQ EHIRUH HQUROOPHQW LQWR 3DUW '
SURJUDPVEHJDQ  7KH\ IRXQG WKDW ODFN RI LQIRUPDWLRQ DERXW0HGLFDUH3DUW' SURJUDPVZDV
KLJKDPRQJ WKRVHZLWK ORZHU FRJQLWLRQ  /HY\DQG:HLU H[DPLQHGHQUROOPHQW LQ3DUW'
SURJUDPV XVLQJ D ORQJLWXGLQDO VXUYH\ DQG WKH\ IRXQG WKDW WKRVH ZKR KDG QRW HQUROOHG KDG
ORZHUFRJQLWLRQ 7KHUH·VDOVRHYLGHQFHWKDW ORZHUFRJQLWLRQLPSDFWVRWKHUKHDOWK LQVXUDQFH
PDUNHWV 8VLQJ D ORQJLWXGLQDO VXUYH\&KDQ DQG (OEHO IRXQG WKDW DPRQJ0HGLFDUH SDWLHQWV
WKRVH LQ WKH ORZHU WKLUG RI FRJQLWLRQ ZHUH OHVV OLNHO\ WR HQUROO LQ 0HGLFDUH VXSSOHPHQWDO
 
LQVXUDQFH SODQV  0F:LOOLDPV DQG FROOHDJXHV IRXQG WKDW DGXOWV ZLWK ORZHU FRJQLWLYH
IXQFWLRQVZHUH OHVV UHVSRQVLYH WR WKH JHQHURVLW\ RI EHQHILWV WKDQ WKRVHZLWK KLJKHU FRJQLWLYH
IXQFWLRQVZKHQFKRRVLQJ0HGLFDUH$GYDQWDJHSODQVRYHUWUDGLWLRQDO0HGLFDUHSODQV
1XPHUDF\ KDV EHHQ GHILQHG DV WKH DELOLW\ WR XVH EDVLF SUREDELOLW\ DQGPDWKHPDWLFDO
FRQFHSWV 1XPHUDF\ LV LPSRUWDQW LQ HOHFWLQJ D KHDOWKFDUH SODQ DV WKLV SURFHVV UHTXLUHV
GHWHUPLQLQJH[SHFWHGKHDOWKFDUHQHHGVDQGHVWLPDWLQJH[SHFWHGH[SHQVHVXQGHUYDULRXVSODQV
5HVHDUFKHUV KDYH IRXQG WKDW ORZ QXPHUDF\ UHVXOWV LQ OHVV RSWLPDO GHFLVLRQVZKHQ FKRRVLQJ
KHDOWK LQVXUDQFH SODQV LQ YDULRXV H[SHULPHQWV *UHHQH DQG FROOHDJXHV FRQGXFWHG D VWXG\ LQ
ZKLFKDGXOWVYLHZHGLQIRUPDWLRQDERXWDK\SRWKHWLFDOFRQVXPHUGLUHFWHGKHDOWKSODQDQGWKHQ
FRPSOHWHGD VXUYH\ WKDWJDXJHGFRPSUHKHQVLRQ /HVVQXPHUDWHSDUWLFLSDQWVXQGHUVWRRG OHVV
DERXW WKH SODQ  :RRG DQG FROOHDJXHV DVNHG SDUWLFLSDQW WR VHOHFW WKH SODQ WKDW ZRXOG
PLQLPL]H FRVWV IRU D K\SRWKHWLFDO LQGLYLGXDO EDVHG RQ LQIRUPDWLRQ JLYHQ 3DUWLFLSDQWV ZLWK
KLJKHUQXPHUDF\ZHUHPRUHOLNHO\WRVHOHFWWKHFRUUHFWSODQ,QDVLPLODUVWXG\+DQRFKDQG
FROOHDJXHVFRQGXFWHGDQH[SHULPHQWLQZKLFKKLJKO\QXPHUDWHPHGLFDOVWXGHQWVDQGUHVLGHQWV
ZHUH SURYLGHGZLWK LQIRUPDWLRQ RQ GUXJ SODQV DQG DVNHG WR DGYLVH K\SRWKHWLFDO SDWLHQWV WR
FKRRVH WKH EHVW SODQ EDVHG RQ WKHLU VSHFLILF FRQFHUQV  (YHQ DPRQJ WKLV SRSXODWLRQ KLJK
QXPHUDF\ ZDV DVVRFLDWHG ZLWK FRUUHFW UHVSRQVHV   &KDQ DQG (OEHO XVLQJ D ORQJLWXGLQDO
VXUYH\IRXQGWKDWSDUWLFLSDQWVZLWKORZHUQXPHUDF\ZHUHOHVVOLNHO\WRHQUROOLQDVXSSOHPHQWDO
0HGLFDUHLQVXUDQFHSODQ
7KH UHODWLRQVKLS EHWZHHQ FRJQLWLRQ DQG WDNHXS RI WKH /,6 KDV QRW EHHQ GLUHFWO\
H[DPLQHG  2QH SULRU VWXG\ OLVWHG DERYH IRXQG FRJQLWLRQ WR EH FRUUHODWHG ZLWK 3DUW '
HQUROOPHQWEXWGLGQRWDVVHVVWKLVUHODWLRQVKLSDPRQJEHQHILFLDULHVHOLJLEOHIRUPRUHJHQHURXV
3DUW ' EHQHILWV WKURXJK WKH /,6 1R SULRU VWXG\ KDV H[DPLQHG GHWHUPLQDQWV RI VXEVLG\
DSSOLFDWLRQE\HOLJLEOHVHQLRUVDOUHDG\HQUROOHGLQ3DUW'DPRQJZKRPWKHODFNRI/,6WDNHXS
LVFRQFHQWUDWHG
,I ORZ WDNHXS RI WKH /,6 LV UHODWHG WR WKH FRJQLWLYH DELOLWLHV RI HOLJLEOH EHQHILFLDULHV
RXWUHDFKDQGHGXFDWLRQDOHIIRUWVPD\EHLQVXIILFLHQWWRHIIHFWLYHO\H[WHQGWKHSURJUDP·VEHQHILWV
WR YXOQHUDEOH VXEJURXSV RI ORZLQFRPH VHQLRUV  7R DVVHVV WKH SRWHQWLDO QHHG IRU DOWHUQDWLYH
SROLF\ VWUDWHJLHV ZH XVHG GDWD IURP WKH +HDOWK DQG 5HWLUHPHQW 6WXG\ +56 WR H[DPLQH









:H DQDO\]HG GDWD IURP WKH   DQG  ZDYHV RI WKH +56 D QDWLRQDOO\
UHSUHVHQWDWLYH ORQJLWXGLQDO VXUYH\ RI DGXOWV RYHU DJH  LQ WKH FRQWLQHQWDO 8QLWHG 6WDWHV
FRQGXFWHG LQ (QJOLVK RU 6SDQLVK  2XU DQDO\VHV LQFOXGHG HOGHUO\ SDUWLFLSDQWV UHSRUWLQJ
HQUROOPHQW LQ 0HGLFDUH ZKR ZHUH OLNHO\ HOLJLEOH IRU WKH /,6 EDVHG RQ GHWDLOHG UHSRUWV RI




ZLWK SDUWLFXODUO\ OLPLWHGPHDQV ZKRZHUH DFFRUGLQJO\ HOLJLEOH IRU D IXOO UDWKHU WKDQ SDUWLDO
VXEVLG\DV WKHVHEHQHILFLDULHVKDGWKHJUHDWHVW LQFHQWLYHWRHQUROO LQ3DUW'DQGDSSO\IRU WKH
/,6  ,Q  IRU H[DPSOH EHQHILFLDULHV ZHUH HOLJLEOH IRU D IXOO VXEVLG\ LI WKHLU DSSOLFDEOH
KRXVHKROG LQFRPHZDV OHVV WKDQ RI WKH IHGHUDO SRYHUW\ OHYHO DQG WKHLU DVVHWVZHUH OHVV
WKDQLIVLQJOHRULIPDUULHG
)RUHDFKVXUYH\\HDUZHFODVVLILHGSDUWLFLSDQWVDVTXDOLI\LQJDXWRPDWLFDOO\IRUWKH/,6LI
WKH\ UHSRUWHG UHFHLYLQJ 66, LQ WKH SULRU \HDU RU KDYLQJ FRQFXUUHQW 0HGLFDLG FRYHUDJH DQG
H[FOXGHG WKHVH SDUWLFLSDQWV IURP DOO EXW GHVFULSWLYH DQDO\VHV  ,Q DGGLWLRQ ZH H[FOXGHG
0HGLFDUHEHQHILFLDULHVUHSRUWLQJHQUROOPHQWLQDKHDOWKPDLQWHQDQFHRUJDQL]DWLRQSODQEHFDXVH

















RI WKHVXEVLG\LQ WKHVH\HDUVGLGQRWDSSO\RU UHFHLYH LW  ,Q/,6DSSOLFDWLRQDQGUHFHLSW
ZHUHDVVHVVHGIRUDOO3DUW'HQUROOHHVLQRXUVWXG\VDPSOH
2XWRISRFNHW'UXJ6SHQGLQJDQG3UHPLXP&RVWV
 $OO 3DUW ' HQUROOHHV ZHUH DVNHG WR UHSRUW WKHLUPRQWKO\ SUHPLXPV IRU SUHVFULSWLRQ
GUXJSODQV3DUW'HQUROOHHVZKRUHSRUWHGUHJXODUO\WDNLQJSUHVFULSWLRQGUXJVZHUHDOVRDVNHG




SURJUDPXQGHUVWDQGLQJRI/,6 UHTXLUHPHQWV UHFRJQLWLRQ RI WKH YDOXH RI VXEVLGLHV IRUZKLFK
WKH\PLJKWTXDOLI\DQGWKHDELOLW\WRQDYLJDWHWKHDSSOLFDWLRQSURFHVVWKURXJKWKH66$RUWKHLU
VWDWH0HGLFDLG RIILFH :H XVHG WZRPHDVXUHV WR DVVHVV SDUWLFLSDQWV· FRJQLWLYH FDSDFLWLHV IRU
H[HFXWLQJ WKHVH IXQFWLRQV ² D PHDVXUH RI FRJQLWLRQ DQG D PRUH VSHFLILF PHDVXUH RI
QXPHUDF\
7R DVVHVV FRJQLWLRQ WKH +56 XVHV D YDOLGDWHG VXUYH\ LQVWUXPHQW PRGHOHG DIWHU WKH
7HOHSKRQH,QWHUYLHZIRU&RJQLWLYH6WDWXVDQDGDSWDWLRQRIWKH0LQL0HQWDO6WDWH([DPIRUXVH
RYHU WKH WHOHSKRQH  3DUWLFLSDQWV ZHUH DVNHG WR FRPSOHWH D VHULHV RI WDVNV DVVHVVLQJ
RULHQWDWLRQDWWHQWLRQPHPRU\ZRUGUHFRJQLWLRQDQGFRPSUHKHQVLRQDQGDELOLW\WRFRXQWDQG
SHUIRUPVLPSOHDULWKPHWLF6XPPDU\FRJQLWLRQVFRUHVFRXOGUDQJHIURPQRWDVNVFRPSOHWHG
FRUUHFWO\ WR  DOO WDVNV FRPSOHWHG FRUUHFWO\  3DUWLFLSDQWV ZHUH DOVR DVNHG WR SHUIRUP 




GLVWLQFW FRJQLWLYH VNLOOV WKDW LQGHSHQGHQWO\ SUHGLFW LQVXUDQFH GHFLVLRQV PDGH E\ 0HGLFDUH
EHQHILFLDULHV
 
&RJQLWLRQ DQGQXPHUDF\ FRXOG QRW EHPHDVXUHG IRU SDUWLFLSDQWVZKR UHTXLUHG SUR[\
UHVSRQGHQWVRIZKRPGLGQRWFRPSOHWHVXUYH\VEHFDXVHRIFRJQLWLYHLPSDLUPHQWV
&RYDULDWHV
)URP VXUYH\ GDWDZH GHWHUPLQHGSDUWLFLSDQWV· DJH VH[ UDFH HWKQLFLW\ KHDOWK VWDWXV
FKURQLFFRQGLWLRQVGHSUHVVLYHV\PSWRPVDQGGLIILFXOWLHVZLWKDFWLYLWLHVRIGDLO\OLYLQJ$'/V
3DUWLFLSDQWV UHSRUWHG WKHLU UDFH DQG HWKQLFLW\ EDVHG RQ FDWHJRULHV VSHFLILHG E\ +56
LQYHVWLJDWRUV ZH LQFOXGHG WKLV LQIRUPDWLRQ LQ WKH DQDO\VLV EHFDXVH /,6 DSSOLFDWLRQ DQG 3DUW







UHJUHVVLRQPRGHOVSUHGLFWLQJ3DUW'HQUROOPHQW DZDUHQHVVRI WKH/,6 DQGDSSOLFDWLRQ WR WKH






RI UHVXOWVZH DOVR SUHVHQWPHDQ DGMXVWHG3DUW' HQUROOPHQW /,6 DZDUHQHVV DQG DSSOLFDWLRQ
UDWHV E\ TXDUWLOH RI FRJQLWLRQ VFRUHV DQG E\ WKH QXPEHU RI FRUUHFWO\ FRPSOHWHG TXHVWLRQV
DVVHVVLQJQXPHUDF\




:HXVHG UREXVWGHVLJQEDVHGYDULDQFHHVWLPDWRUV WRDFFRXQW IRU JHRJUDSKLFFOXVWHULQJ


















$PRQJ3DUW' HQUROOHHV LQ WKH WDUJHW SRSXODWLRQPDQ\ RI WKH VDPHGLIIHUHQFHVZHUH
REVHUYHGEHWZHHQ WKRVHZKRUHSRUWHGDSSO\LQJDQG WKRVHZKRUHSRUWHGQRWDSSO\LQJ IRU WKH
VXEVLG\EXWGLIIHUHQFHVLQSUHVFULSWLRQGUXJXVHDQGKHDOWKUHODWHGYDULDEOHVZHUHVPDOOHUDQG




$PRQJSDUWLFLSDQWVLQ WKH WDUJHWSRSXODWLRQHQUROOPHQW LQ3DUW' 7DEOHZDVPRUH
OLNHO\WREHUHSRUWHGE\WKRVHZLWKKLJKHUFRJQLWLRQVFRUHVDGMXVWHGRGGVUDWLR25IRUDQ
DGGLWLRQDOFRUUHFWO\FRPSOHWHG WDVN&, WR3 DQGKLJKHUQXPHUDF\VFRUHV
25&,WR3 $VGLVSOD\HGLQWKH)LJXUHDGMXVWHGUDWHVRIUHSRUWHG
3DUW'HQUROOPHQWUDQJHGIURP&,WRIRUWKRVHLQWKHORZHVWTXDUWLOHRI
FRJQLWLRQ WR&,WR IRU WKRVH LQ WKHKLJKHVWTXDUWLOHDQGIURP
&,WR IRU WKRVHFRPSOHWLQJQRQXPHUDF\WDVNVFRUUHFWO\ WR&,
 WR  IRU WKRVH FRPSOHWLQJ  WDVNV  $GGLWLRQDO H[SODQDWRU\ YDULDEOHV DVVRFLDWHG
ZLWKORZHUUDWHVRIHQUROOPHQWLQ3DUW'LQFOXGHGROGHUDJH+LVSDQLFHWKQLFLW\YHWHUDQVWDWXV





$PRQJ3DUW' HQUROOHHV LQ WKH WDUJHW SRSXODWLRQ DZDUHQHVV RI WKH /,6 7DEOH ZDV
PRUHOLNHO\WREHUHSRUWHGE\WKRVHZLWKKLJKHUFRJQLWLRQVFRUHV25&,WR
3 EXW QRW WKRVHZLWK KLJKHU QXPHUDF\ VFRUHV 25  &,  WR  3 
$GMXVWHGUDWHVRI/,6DZDUHQHVVLQWKLVJURXSUDQJHGIURP&,WRIRU








DSSOLFDWLRQ UDQJHG IURP   &,  WR  IRU WKRVH LQ WKH ORZHVW TXDUWLOH RI
FRJQLWLRQ WR&,WR IRU WKRVH LQ WKHKLJKHVWTXDUWLOHDQGIURP




&, WR/,6DZDUHQHVV &, WRDQG/,6DSSOLFDWLRQ




$PRQJ3DUW' HQUROOHHV LQ WKH WDUJHW SRSXODWLRQ VHOIUHSRUWHG UHFHLSW RI WKH /,6ZDV









RU GLG QRW DSSO\ IRU LW  2OGHU DJH SRRUHU FRJQLWLRQ DQG SRRUHU QXPHUDF\ VWURQJO\ DQG
FRQVLVWHQWO\SUHGLFWHGWKHVHDSSDUHQWIDLOXUHVWRWDNHXSIXOO\VXEVLGL]HGGUXJEHQHILWV7KRVH
ZKRUHSRUWHGUHFHLYLQJWKHVXEVLG\KDGVXEVWDQWLDOO\ ORZHURXWRISRFNHWGUXJVSHQGLQJDQG
SUHPLXPFRVWV VXJJHVWLQJGHOHWHULRXVILQDQFLDOFRQVHTXHQFHV IRUVHQLRUVZKRZHUHXQDEOH WR
UHFRJQL]HRUDSSO\IRUWKHVHEHQHILWV
7KHVHILQGLQJVDUHFRQVLVWHQWZLWKSUHYLRXVUHVHDUFKVXJJHVWLQJWKDWPRVWVHQLRUVZKR





HOLJLEOH EHQHILFLDULHV LQ WKH VXEVLG\ SURJUDP KDYH EHHQ OHVV HIIHFWLYH IRU EHQHILFLDULHV ZLWK
OLPLWHGFRJQLWLYHDELOLWLHV7KXVDOWHUQDWLYHVWUDWHJLHVPD\EHQHFHVVDU\WRH[WHQGWKHILQDQFLDO
DQGSRWHQWLDO FOLQLFDO EHQHILWV RI WKH VXEVLG\ WR HOLJLEOH VHQLRUVZKR ODFN WKHPHQWDO FDSDFLW\
QHFHVVDU\WRUHVSRQGWRHGXFDWLRQDOPDWHULDOVDQGDSSO\
2QH VROXWLRQ LV WR FKDQJH WKH /,6 IURP DQ RSWLQ WR DQ RSWRXW SURJUDP IRU HOLJLEOH
EHQHILFLDULHVZKRDUHQRWDOUHDG\DXWRPDWLFDOO\HQUROOHG 7KH66$DQG&06KRZHYHU
DUH QRW SHUPLWWHG WR XVH WD[ UHFRUGV IURP WKH ,QWHUQDO 5HYHQXH 6HUYLFH WR UHOLDEO\ LGHQWLI\
HOLJLEOH EHQHILFLDULHV  $GGLWLRQDO OHJLVODWLRQ ZRXOG EH QHHGHG WR DXWKRUL]H XVH RI WD[
LQIRUPDWLRQIRUWKLVSXUSRVH7KH66$FRXOGDXWRPDWLFDOO\HQUROOEHQHILFLDULHVZKRKDYHEHHQ



















DGGLWLRQDO GUXJ FRYHUDJH PDQ\ ORZLQFRPH VHQLRUV DUH DSSDUHQWO\ XQDEOH WR FKRRVH WKLV
RSWLRQ7KXVLQFRQFHUWZLWKSUHYLRXVUHVHDUFKRXUILQGLQJRIORZHU/,6WDNHXSE\VHQLRUV
ZLWK LPSDLUHG DELOLWLHV WR UHFRJQL]H SURFHVV RU UHVSRQG WR LQIRUPDWLRQ VXJJHVWV WKDW VLPSO\
SURYLGLQJ PRUH LQIRUPDWLRQ WR 0HGLFDUH EHQHILFLDULHV DERXW LQVXUDQFH RSWLRQV PD\ QRW
RSWLPL]HWKHLUHQUROOPHQWGHFLVLRQV
2XUVWXG\KDGVHYHUDOOLPLWDWLRQVWKHPRVWLPSRUWDQWRIZKLFKZDVRXUUHOLDQFHRQVHOI
UHSRUWHG GDWD  5DWHV RI /,6 DSSOLFDWLRQ DQG UHFHLSW UHSRUWHG E\ +56 SDUWLFLSDQWV ZHUH
VXEVWDQWLDOO\ ORZHU WKDQ UDWHV UHSRUWHG E\ WKH &06  6HOIUHSRUWHG DZDUHQHVV RI WKH /,6
KRZHYHUZDVVLPLODUWRDZDUHQHVVLQDQRWKHUQDWLRQDOVXUYH\LQZKLFKDKLJKHUSHUFHQWDJHRI
ORZLQFRPHEHQHILFLDULHVUHSRUWHGUHFHLSWRIWKHVXEVLG\DQGLQZKLFKDZDUHQHVVZDVVWURQJO\
DVVRFLDWHG ZLWK UHFHLSW  ,Q DGGLWLRQ 3DUW ' HQUROOPHQW UHSRUWHG E\ WUDGLWLRQDO IHHIRU
VHUYLFH 0HGLFDUH EHQHILFLDULHV LQ WKH +56  DSSUR[LPDWHG QDWLRQDO HVWLPDWHV IURP
DGPLQLVWUDWLYH GDWD DQG FRJQLWLRQ ZDV FRQVLVWHQWO\ DVVRFLDWHG ZLWK VHOIUHSRUWHG 3DUW '
HQUROOPHQW/,6DZDUHQHVVDQG/,6DSSOLFDWLRQ0RUHRYHU WKHVWURQJDVVRFLDWLRQEHWZHHQ
UHSRUWHG /,6 UHFHLSW DQG RXWRISRFNHW GUXJ VSHQGLQJ VXJJHVWV WKDW VHOIUHSRUWV UHOLDEO\
SUHGLFWHG/,6DSSOLFDWLRQDQGSDUWLFLSDWLRQ
,QDGGLWLRQDVVHVVPHQWVRIFRJQLWLRQDQGQXPHUDF\ZHUHPLVVLQJIRUSDUWLFLSDQWVZKR
UHTXLUHGSUR[LHV WR FRPSOHWH VXUYH\VRQ WKHLUEHKDOI %HFDXVHSDUWLFLSDQWVZLWKSUR[LHVPD\




1HYHUWKHOHVV RXU ILQGLQJV VXJJHVW ORZLQFRPH 0HGLFDUH EHQHILFLDULHV ZLWK SRRU
FRJQLWLYHVNLOOVDUHPRUHOLNHO\WRIRUJRVXEVLGL]HGGUXJEHQHILWVIRUZKLFKWKH\DUHHOLJLEOHDQG






SUHFLVHO\ HVWLPDWH RXW RI SRFNHW H[SHQGLWXUH DQG WR GHWHUPLQH DFWXDO HQUROOPHQW LQ WKH /,6




HOLJLEOH IRU WKH/,6+LVSDQLFHWKQLFLW\ZDVDVVRFLDWHGZLWKD ORZHU OLNHOLKRRGRIDSSO\LQJ IRU
3DUW' 7KLVFRXOG LQGLFDWH WKHSUHVHQFHRI ODQJXDJHEDUULHUV WKDWPDNHV LWGLIILFXOW IRU WKRVH
ZKRGRQRWVSHDN(QJOLVKWRDFFHVVWKHUHVRXUFHVRI0HGLFDUH)LQDOO\WKHLPSDFWRIFRJQLWLRQ
DQG QXPHUDF\ VKRXOG EH VWXGLHG LQ RWKHU KHDOWKFDUH PDUNHWV  7KH UHFHQW HVWDEOLVKPHQW RI
IHGHUDODQGVWDWHKHDOWKLQVXUDQFHH[FKDQJHVSURYLGHVDQRSSRUWXQLW\WRVHHLIWKRVHZLWKORZHU





DWWUDFWLYH GUXJ FRYHUDJH LW RIIHUV DQG RXWUHDFK HIIRUWV E\ WKH 66$  :H XVH D QDWLRQDOO\
UHSUHVHQWDWLYHVWXG\RIORZLQFRPH0HGLFDUHEHQHILFLDULHVZKRZHUHOLNHO\HOLJLEOHIRUWKH/,6
EXWGLGQRWDXWRPDWLFDOO\TXDOLI\ LQRUGHUWRH[DPLQHWKHUROHRIFRJQLWLYHDELOLWLHVLQWKHORZ
WDNHXS RI WKH /,6  :H IRXQG WKDW SRRUHU FRJQLWLRQ DQG SRRUHU QXPHUDF\ VWURQJO\ DQG
FRQVLVWHQWO\SUHGLFWHGWKHIDLOXUHWRDSSO\IRUWKH/,6,QDGGLWLRQWKRVHZKRUHSRUWHGUHFHLYLQJ
WKH VXEVLG\ KDG ORZHU RXWRISRFNHW GUXJ VSHQGLQJ DQG SUHPLXP FRVW  2XU UHVXOWV DUH
FRQVLVWHQWZLWKSUHYLRXV UHVHDUFK WKDW VKRZV WKDWSRRU FRJQLWLYHDELOLWLHVSUHGLFW VXERSWLPDO
GHFLVLRQV LQ KHDOWKFDUH PDUNHWV  %URDGO\ WKLV VXJJHVWV WKDW KHDOWKFDUH SROLFLHV WKDW UHO\ RQ
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:H IROORZHG HOLJLELOLW\ FULWHULD IRU WKH /,6 SXEOLVKHG E\ WKH 6RFLDO 6HFXULW\
$GPLQLVWUDWLRQL,QGLYLGXDOVDXWRPDWLFDOO\TXDOLI\ LI WKH\DUH UHFHLYLQJ6XSSOHPHQWDO6HFXULW\
,QFRPH IXOO 0HGLFDLG EHQHILWV RU EHQHILWV IURP WKH 0HGLFDUH 6DYLQJV 3URJUDP 063 DV D
4XDOLILHG 0HGLFDUH %HQHILFLDU\ 6SHFLILHG /RZ,QFRPH 0HGLFDUH %HQHILFLDU\ RU 4XDOLILHG




2WKHU 0HGLFDUH EHQHILFLDULHV ZKRPHHW FHUWDLQ LQFRPH DQG UHVRXUFH FULWHULD DUH DOVR
HOLJLEOHIRU WKHVXEVLG\EXWWKH\PXVWILUVWDSSO\ %HQHILFLDULHVZLWKKRXVHKROGLQFRPHVDWRU





GLIIHUHQW H[FOXVLRQV   (DUQHG LQFRPH LQFOXGHV ZDJHV QHW HDUQLQJV IURP VHOIHPSOR\PHQW
SD\PHQWVIRUVHUYLFHVLQDVKHOWHUHGZRUNVKRSUR\DOWLHVDQGKRQRUDULDLL,QFDOFXODWLQJHDUQHG
LQFRPH ZH DGGHG WKH UHVSRQGHQW·V DQG VSRXVH·V LI PDUULHG ZDJHV IURP ODERU DQG VHOI
HPSOR\PHQW:HZHUHDEOHWRDSSO\PRVWRIWKHNH\OHJLVODWHGH[FOXVLRQVHJWKHILUVWSHU
PRQWKRIHDUQHG LQFRPH LQGHWHUPLQLQJHDUQHG LQFRPHVXEMHFW WR/,6HOLJLELOLW\ WKUHVKROGVLLL




6RFLDO 6HFXULW\ 'LVDELOLW\ ,QVXUDQFH SHQVLRQV DQG DQQXLWLHV YHWHUDQ EHQHILWV UHQWDO LQFRPH
DQG DQ\ RWKHU PLVFHOODQHRXV VRXUFH RI XQHDUQHG LQFRPHLYY:H DSSOLHG WKH  SHUPRQWK
JHQHUDOLQFRPHH[FOXVLRQWRUHVSRQGHQWV·XQHDUQHGLQFRPHIROORZLQJ/,6HOLJLELOLW\UXOHVEXW
FRXOG QRW DSSO\ RWKHU H[FOXVLRQV GXH WR GDWD OLPLWDWLRQVYL :H WKHQ VXPPHG HDUQHG DQG
 
XQHDUQHG LQFRPHDPRXQWV H[FHSW DSSOLFDEOH H[FOXVLRQV DQG FRPSDUHG WKHVHDPRXQWV WR WKH
)3/ FRUUHVSRQGLQJ WR HDFK UHVSRQGHQW·VPDULWDO VWDWXV DQG KRXVHKROG VL]H DQG WKH FDOHQGDU
\HDURIWKHVXUYH\
0HDQV WHVWLQJ IRU WKH /,6 DOVR LQFOXGHV DQ DVVHVVPHQW RI DVVHWV  $VVHWV WKDW DUH
FRQVLGHUHG LQ /,6 HOLJLELOLW\ GHWHUPLQDWLRQV RU FRXQWDEOH UHVRXUFHV LQFOXGH VWRFN ERQGV
DQQXLWLHVILQDQFLDOLQVWLWXWLRQDFFRXQWVPRUWJDJHIXQGVKDUHVUHWLUHPHQWDFFRXQWVSURPLVVRU\
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